Summary &mdash; The use of mixed sperm of a large number of drones is considered to be advantageous in maintaining honey bee stock (Apis mellifera L). The new technique of using homogenized drone semen was applied in a commercially orientated breeding program in Western Australia. Over a period of 5 years the insemination success averaged 85%. Queens started oviposition 4.35 days after insemination (S.E. = 0.15; n = 467). Over 4 years brood viability ranged from 88% to 94% (S.E. = 0.66) and colonies built up very quickly. Honey production averaged 115 kg per hive in 1986 and 109 kg in 1987 (S.E. = 2.80). Longevity of queens was not appreciably different from that of queens reported in the literature that were inseminated with non-homogenized semen.
INTRODUCTION
Artificial selection and small breeding populations cause a loss of genes. This results in decreasing performance from inbreeding depression (Mackensen, 1951; Plass, 1953; Moritz, 1981) . In recently published breeding theory (Chevalet and Cornuet, 1982a; Page and Laidlaw, 1982a and Laidlaw, , 1982b Page and Marks, 1982; Page et aL, , 1983  Moran, 1983; Moritz, 1984a) , ways to minimize inbreeding and maximize genetic variability were suggested. Based on the work of Kaftanoglu and Peng (1980) , Moritz (1983) Laidlaw (1982a, 1982b) ; Page and Marks (1982) ; Page et al., (1982) ; Page et al., (1983) and Moran (1983) . The closed population artificial breeding system was modified by including a 16% contribution of semen from the best progeny of carefully selected queens from the general population. This is similar in concept to an open selection system discussed by Chevalet and Cornuet (1982b) . In the Australian breeding program stock is maintained by instrumentally inseminating (II) queens (Mackensen and Roberts, 1948; Ruttner, 1975) Ruttner (1980) . When they were more than 16 days of age, equal volumes of semen from drones of each line were collected in 50 wl glass capillary pipettes, (Ruttner, 1975; Schley, 1983; Harbo, 1985; Laidlaw, 1985) which were sealed with Tris buffer-diluent and stored at 15 °C (Poole and Taber, 1970) until homogenization (up to 3 days later). (Verma, 1978; Williams and Harbo, 1982; Moritz, 1984b) Laidlaw and Eckert (1962) . The queens were allowed to emerge and mature in nucleus colonies (4-frame Langstroth, with queen excluder at the entrance). After 5 days they were treated with C0 2 . The second C0 2 treatment then occurred at the time of II (Ruttner, 1975) when each queen was inseminated with 10 to 12 pl of homogenized semen and was returned to her colony. Two C0 2 treatments initiate oviposition (Mackensen, 1947) ).
Queens were left undisturbed after II for 7 days until they started egg laying. The colonies were placed in 10-frame Langstroth hives and standardized (with 5 frames of brood, bees and the same amount of honey and pollen). After 6 weeks the evaluation period started, including honey production, brood viability, disease, temperament, color and other characteristics. The evaluation period for honey production depended upon the particular season. Since 1986, 7 queens have been inseminated to produce 5 in each line required for evaluation; the surplus was sold, kept or culled.
RESULTS
Over 5 years the rate of queens starting oviposition within 3 weeks after II was about 90% each year except for 1985, when, presumably caused by queen infections, only 63% of the queens started egg laying (Table 1) . Queen survival rate after the evaluation period in the colonies ranged from 62% to 87% (Table II) (Moritz, 1984b) as well as the program being conducted during peak spring conditions (Moritz and Kuhnert, 1984) .
With the usual II technique (Mackensen and Roberts, 1948; Ruttner, 1975) using Hyes saline solution as stopper fluid, Moritz and Kuhnert (1984) found the onset of oviposition (1972) (1973) (1974) (1975) (1976) (1977) (1978) (1979) (1980) (1981) (1982) (1983) averaged 7.69 days (S.E. = 0.07; n = 3440) which approximates the results of Peng (1980, 1982) (Woyke, 1979 (Woyke, , 1988 Woyke and Jasinski, 1982 
